Step-down testing procedures for the Hotelling T 2 problem are considered. We show that the step-down procedure proposed by S.N. Roy, R.E. Bargmann, and J. Roy is inadmissibleamonginvariantprocedures (for a suitable invariance group) in many situatiqns, includiItgallthosefor which more than two steps are contemplated. We also show that in most cases, the power of the step-down procedure decreases in one of the noncentrality parameters over part of the parameter space. Finally, several alternative admissible step-down procedures are proposed.
This paper contains a decision-theoretic investigation of the RBR step-down procedure for the Hotelling T2 problem. This procedure is described in detail in Section 2, where our main result (Theorem 2.1) is stated. This result implies that in most cases, including any for which more than two steps are contemplated, the RBR step-down procedure is inadmissible. The proof, presented in Section 4, is based on Theorem 3.1, which gives a necessa,rYand sufficient condition for admissibility in a related invariance-reduced testing problem.
In Section 5 the result of Subbaiah and Mudholkar (1978a,b) is extended by a different argument to show that for a specifiable range of significance levels, the power function of the RBR step-down procedure is non-monotone in certain portions of the parameter space.
In Section 6, several alternative admissible step-down procedures are proposed.
The proofs of our main results, Theorems 2.1 and 3.1, rely heavily on the results in Marden and Perlman (1980) and Marden (1982) , abbreviated throughout as MP (1980) and l\1(1982), respectively.
The Roy-Bargnmnn-Roy (RBR) step-down procedure.
We treat the Hotelling T 2 problem in the following canonical form, allowing covariates (cr. MP 
Since the boundary of A in (4.1) determines A, condition (i) or (ii) of Theorem 2.1 follows from (4.10).
Now we verify (4.5), (4.6), and (4.7).
Step l:Pr.oof 0.f(4.5). Step 3: Proof of (4.7). Suppose that Pi~oA I and c, < 1. As in Step 2, (4.11) and (4.12) hold. From (3.4c,d) and (3.9), it is clear that for j < i, R~~? (1-Uj-ll Vj) and
• .. J ljare nondecreasing in each of vo, ... , Vj-I' Suppose that (4.13) and C = {vlv 5 cd. But C E C since VI =Ul if Po =0, so again rp is admissible.
5. Non-monotonicity of the power function of the RBR procedure.
motivate. the result of this section, we first extend the argument of Subbaiah and Mudholkar (1978a,b) regarding non-monotonicity of power from a two-step RBR procedure with Po =°to the general RBR procedure (2.7). In the procedure (2.7), first assume that O!j =°(i.e., aj = 00) for i :j:. I where 1 < I 5 q, i.e., every step except step I is omitted. non-monotomcrty to occur. 
JA*\B.
Thus (5.5) follows from (5.6), (5.7), and (5.8).
For the case 1= q, the preceding result implies that if 0 < ai < at for 1 ::; i < q and o < a q < 1, then for sufficiently large~q and sufficiently small~i, 1 ::; i < q, the power of the RBR procedure (2.7) (with Po = 0) is strictly decreasing in~i, 1 ::; i < q, 6. Admissible step-down procedures.
We lIse the general term step-down procedure to refer to any G-invariaut test for ( 
